W e report 2 cases of postdeployment infolding of the Venus P-valve after percutaneous pulmonary valve implantation.
Both patients had tetralogy of Fallot and underwent surgical repair in childhood comprising transannular patch enlargement of the right ventricular (RV) outflow tract. They developed severe RV dilatation and dysfunction with reduced exercise capacity at ages of 31 and 18 years, respectively. Both were deemed suitable for percutaneous pulmonary valve implantation using the Venus P-valve system (Venus Medtech, Hangzhou, China) via transfemoral venous access. The optimal device diameter was determined by adding 3 to 4 mm to the maximal diameter of the waist of the sizing balloon ( Figures 1A and 2A) . A detailed description of the landing zone anatomy is provided in the Table. The procedures followed the standard Venus P-valve implantation steps, which have been described in detail previously. [1] [2] [3] The valve was deployed gradually by opening the distal flare in the distal main pulmonary artery and the proximal flare in the RV outflow tract (Video I and Video IV in the Data Supplement). In both cases, the fully deployed valve stent frame had an abnormal appearance on fluoroscopy with distinct lines corresponding to infolded struts ( Figures 1B, 1C , 2B, and 2C). The complete valve infolding could be demonstrated with a steep caudal and shallow left anterior oblique en face view ( Figure 1D ). Both patients remained hemodynamically stable. In case number 1, the stent frame was successfully expanded using a 34 mm Amplatzer atrial septal defect sizing balloon (St Jude Medical, Saint Paul, MN; Video II in the Data Supplement; Figure 1E through 1G). However, postexpansion angiography showed persistent severe valvar pulmonary regurgitation (Video III in the Data Supplement). Transthoracic echocardiogram confirmed severe pulmonary regurgitation secondary to leaflet dysfunction. In case number 2, a Coda 32 mm semicompliant balloon (Cook Medical, Bloomington, IN) was used to expand the valve with a good result and without any sign of leaflet dysfunction on both angiography and transthoracic echocardiogram (Video V and Video VI in the Data Supplement; Figure 2D through 2F).
At 41 and 18 days, respectively, the patients remained well. Patient number 1 is still waiting for a repeat magnetic resonance imaging assessment before proceeding with a further elective valve-in-valve procedure to correct the residual leak.
Discussion
The Venus P-valve is a new generation device consisting of porcine pericardium leaflets mounted in a self-expanding nitinol stent, specifically designed for use in large native RV outflow tracts. To date, >100 Venus P-valves have been implanted worldwide with favorable procedural and shortterm outcomes. [1] [2] [3] Distortion and infolding of the stent frame have not been seen with Venus P-valve but has been reported with CoreValve device (Medtronic Inc, MN) used for transcatheter aortic valve implantation, which is also mounted in a self-expanding nitinol stent. 4 It may be because of asymmetrical crimping during the valve preparation and mounting or to the intrinsic mechanical properties of this large and long Nitinol stent. Another hypothesis is that the observed posterior infolding was related to the mechanics of deployment around a curvature and tension on the system. In both cases, the infolding occurred along the inferior curvature, which could be consistent with a mechanism of constrained frame architecture. This may happen if the valves were oversized in relation to the main pulmonary artery diameter or if there was severe RV outflow tract angulation, both of which may increase the mechanical tension on the frame.
Conclusions
We report the occurrence of postdeployment stent infolding and distortion in 2 cases of percutaneous pulmonary valve implantation using a 36 mm Venus P-valve. In both instances, stent geometry was reestablished using postimplantation balloon dilation. The mechanism causing this phenomenon is not well-understood. It could be related to constrained stent frame architecture or an asymmetrical crimping. 
